This paper reviews the role played by a company's internal R&D in stimulating operational performance of a manufacturing company, which is moderated by intellectual property rights (IPR), particularly patents, in Malaysia. The constructs of this paper are based on a comprehensive review of recent literature on internal R&D and operational performance moderated by patents. A detailed discussion revealed implications on policy making, especially for government or related authorities in promoting and enforcing IPR. IPR policy especially regarding patents should be part of a company's business strategy. Implementing IPR will safeguard new invention, innovation, or processes in the long run. Furthermore, the company may gain benefits in creating new business opportunity during various patenting stages. The environment and conditions for R&D activity have changed significantly in the last decade. Thus, effective practice of internal R&D gives advantage to the company from three different aspects; namely, the ability to develop and grow critical human resource, dynamic involvement in the corporate R&D programme, and the ability to connect information. Therefore, the relationship between internal R&D and operational performance moderated by IPR would encourage the betterment of the company in the future. In summary, this paper highlights the importance of internal R&D toward operational performance of a company moderated by IPR, as well as reviews the latest literature from the perspectives of sustainability and innovation.
Introduction
Research and Development (R&D) activities need more investment to make better progress in the current economic scenario. It has been determined that investment in R&D is fundamental for companies to survive. From one angle, R&D behaves as a major engine of economic and productivity growth. It has been noted that demand-pull emphasises demand-side factors, such as consumer demand for new products, and cost-reductions as primary drivers of R&D. On the other hand, supply-push holds that supply-side factors, such as differences in the technological environment and industry concentration, lead to variations in R&D expenditures (Tielemas, 2010) .
Companies are interested in gaining benefit through in-house R&D or internal R&D due to the fact that they can recruit and train highJournal of Innovation & Business Best Practice 2 quality employees. Therefore, they will have better opportunity to gain control over the research process. In China, application of internal R&D is able to help the foreign side to win over beneficial policy measures from Chinese regulators who favour innovative R&D investments (Liu & Zou, 2008) . Chan and Daim (2011) in their study found that companies can reduce risks and cost. When multiple individuals agree to invest in a risky enterprise, a win-win situation has to occur with the concept of risk sharing. This will reduce the burden if only one entity is to cover if anything untoward happens. Collaboration and cooperation with additional parties will also reduce the amount of money to be paid in the investment. Situations like these will create a healthy environment to do research efficiently. It broadens up the company's capacity, improve the flexibility, and lower the cost of fixed infrastructure.
Issues pertaining to intellectual property (IP) rights in Malaysia have gained serious attention in the Malaysian economic scenario. With the current development, the Malaysian government has appointed the Ministry of Trade and Consumer Affairs to accommodate the role of protecting property rights in various industries in Malaysia. Therefore, companies can rely on the effectiveness and efficiency of authorities under the supervision of this Ministry to protect their invention or creation. The governing body that deals with issues pertaining to IP in Malaysia is the Intellectual Property Corporation of Malaysia (MyIPO).
The Malaysian manufacturing industry has responded accordingly to the needs and wants of their global counterparts in strengthening their assets for protection. Therefore, the strong urge and force from the global community has been addressed consequently. This can be seen from the report by MyIPO revealing that registration from the manufacturing industry continues to grow from year to year.
Problem Statement
R&D is being regarded as a key element for a company's survival in the global competition arena. When R&D activity is successful, it gives impact to the overall company performance. A product that is produced has better quality, reduced cost per product, increased product delivery, and the product has its own flexibility. Another important element where many companies forget to include is the implementation of intellectual property rights (IPR). In this case, IPR behaves as a moderating variable so that it helps to stimulate R&D toward achieving better operational performance.
Internal R&D has been practised by many corporations due to its less consuming funds to be allocated by the management. Therefore, it has become the most preferred choice by many corporations. Generally, companies understand that huge amounts of money are needed to be allocated for companies to perform R&D activity.
The decision whether to use in-house or external formal R&D for certain projects should be determined by the top management of the company. In the case of technological change and consequent competition between new entrants and established companies, applying protection of intellectual propery is very important to decide (Pisano, 1990 ).
Elements of IPR should be included in the company's technology management practices, since it offers a wide range of benefits. Loopholes in company IPR policy are very crucial because they significantly impact on the overall performance of the company. Later on, as time goes by it creates a new approach to the way the company looks at it. This reflects on impact it has to the economic growth, product lifecycle, and issues pertinent to IPR are some of the new challenges that researchers want to look at.
In France, inventors were honoured due to the valuable property rights that they invented according to their patent system.
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Even though distributions of patent values were found to be highly distorted, this is still not the issue. The subsidy for R&D on average is between 15-25%, but it still provides good incentives to run R&D activities (Schankerman, 1998) .
The mechanism underlying the importance of protecting invention as an outcome of effective R&D capability is through strong implementation of IPR. When companies aim to protect its intellectual capital by patents, trademarks, industrial designs, and many others, they are trying to protect their profits flowing from its innovation against its competitors. Later on, they can use it to finance their own future growth (Haned, 2009 ).
Therefore, a company's wise decision to protect its invention should be seen as a long term investment to safeguard its own business. It is argued whether IPR can become a moderator for a relationship between R&D capability and operational performance of a company or it is just an element included in R&D capability. This is yet to be discovered in order to see how effective IPR can play its role to be a moderating variable in that relationship. To conclude, this study is important to know if it is possible to put a strong emphasis that IPR can play its role in becoming a moderating variable in that relationship.
Aims of the Paper
This study mainly focuses on R&D and IPR practices in Malaysian manufacturing industries. It studies the interrelationship between these two practices as well as the effect of these two practices on organisational performance. The operational performance is concerned with the organisational performance, since it is highly important in the manufacturing context as a driver of competitiveness. The way R&D and IPR practices are co-aligned with each other and the way these practices affect the organisations' operational performance is the main focus of this study. More specifically, the main objectives of the study are:
• To study the relationship between internal R&D with company's operational performance; and
• To investigate the relationship between internal R&D with company's operations performance moderated by IPR.
The paper proceeds as follows: firstly, the researchers provide the literature review pertaining to R&D activities in Malaysia and its relation to the current practices of R&D companies. Thereafter, the concept of internal R&D and operational performance is elaborated followed by a description of IPR. Later on, it continues with a description of the sample and method used in this study. The paper ends with a discussion and suggestions for companies to practice the concept elaborated in the discussion.
Literature Review
R&D capability is defined as the ability to restructure the current knowledge and produce new knowledge (Fleming 2001; Henderson & Cockburn 1994; Kogut & Zander 1992) . It also has been determined as a prime competence to differentiate between successful and unsuccessful company performance. There are five core elements of R&D capabilities, which are R&D planning, internal R&D practices, external cooperative R&D activities, coordination between internal and external activities, and IPR management.
To discuss this matter further, research and development (R&D) terms should be clearly defined. R&D is famously defined in the Malaysian context as "research and development that comprises creative work undertaken on a systematic basis in order to increase the stock of knowledge, and the use of this stock of knowledge could be used to devise new applications". According to this definition, R&D includes the following areas of activities: R&D capabilities have been identified as one of the crucial elements for the survival of company operations. Performance of a company is proven to have a direct relationship with strong R&D capabilities. When a company manages to produce good products as an outcome of R&D success, this will help to increase the revenue of a company. As a result to company revenue, economic growth of a company and its market share will also increase. Since many people keep on talking about the advantages that can be generated from IPR, this study tries to include IPR as a stimulus for the betterment of R&D toward operational performance.
In addition, it has been identified that entrepreneurs and companies can commercialise new technology discoveries with the help of patents. This will later on manage to secure their financial gains using IPR protection, especially by patents. It is claimed that the future gains are very great when protection is given to new inventions/products (Featherstone & Specht, 2004) .
In fact, companies belonging to this industry devoted a high percentage of their total revenue to R&D (generally, R&D investments are more than 30% of the total sales). In this aspect, the recent study of Hopkins et al. (2007) , according to which the biotechnology revolution may be simply a 'myth', seemed to be a little exaggerated in its conclusions, since it does not consider the huge amount of research projects still in their nascent stages. Griffith et al. (2004) pointed out the existence of "two faces of R&D". The first face of R&D is a situation when R&D produces innovations. This innovation can be novel or new which has the ability to gain IPR recognition or it can improve innovation. At the same time, it can break the record to get patent reward. The second face of R&D is when it gives better maintenance in making sure that companies fit in to compete in the level playing field. This means that the company has its own strengths in producing the "best practice" technology and "state-ofthe-art" design through the process of adapting and learning from others. Therefore, the company has the potential to gain benefit from within and outside economy if it performs R&D even if they cannot compete to become major innovator. From this scenario, it can be summed up that patent and R&D can complement each other in an incentive policy. R&D may also cover a wider range of socially beneficial activity that contributes to the well-being of the nation.
Even it can be seen that the combination between patents and R&D subsidy will have different outcomes to the various parties involved. This happens due to the impact on economic situation pertaining to the activity on innovation. Patent is very limited, being 5 Journal of Innovation & Business Best Practice filed by the company in the service sector and less in classified R&D. On the other hand, application from service sector on trademarks is improving significantly (Greenhalgh & Rogers, 2006) . This shows that implementation of IP protection is very much reflected on which purposes fit their business needs.
There is a reason why companies divide their R&D spending activities which merely can be seen from the perspective of: to identify which one is performing well compared to the other one. In the case of companies separating their registration on trademark and patent accounts, they want to see which one is more productive (Greenhalgh & Longland, 2002 According to Jommi and Paruzzolo (2007) , the current literature in the Italian case does not provide a thorough analysis of all variables potentially influencing the localisation of R&D in the pharmaceutical and biotechnology industries. This study focuses on two variables in R&D capabilities, namely internal R&D and external R&D.
In one case, Singh (2008) mentioned that there is a negative relationship between the impact of geographic dispersion and company's R&D innovative output. It was concluded that geographically distributed R&D alone cannot guarantee that it will increase the quality of a company's innovations. Therefore, R&D capabilities have its personal impact on the operational performance of a company. Table 1 below shows how the evolution of economic ecosystem moves by stages that significantly highlight the seriousness of effective implementation of R&D capabilities. 
Internal R&D
Internal R&D or in-house R&D (IRD) is defined as an activity of the company whereby it sets up and fulfils a research project within itself. Nakamura and Odagiri (2005) mentioned that this can be done by employing important resources, such as researchers, research materials and equipment. It may also procure a part of the R&D activity from outside Audretsch et al. (1996) and Bonte (2003) often used the terms "internal R&D" and "external R&D" Internal R&D as mentioned by Cassiman and Veugelers (2002) has several dimensions that contribute to the full function of it. This includes its ability to scan the environment for existing technology, ability to evaluate the technology, integrate the technology, leverage the productivity of R&D activities (Veugelers, 1997) , appropriation capacity, and prior knowledge to effectively absorb external know-how (Cohen & Levinthal, 1990 ).
Meanwhile, Cassiman and Veugelers (2002) pointed out that the advantages of implementing internal R&D include: increasing the complexity of the new product/process, establishing a lead time, gaining appropriate returns to innovation strategy (Teese, 1986) , and making an important source of itself. Sufficient support by the internal network is one of the examples where simultaneous interaction occurs. It is crucial because this support will directly affect important external network linkage. From another perspective, properly managed external network linkages offer inputs to R&D sources for the internal network.
By implementing internal R&D, it allows the company to better scan the environment for existing technology. The current technology which is based internally will help the process of equipping R&D capabilities to evaluate the built-in technology (Cassiman & Veugelers, 2002) . In the long run, it will give better returns to the company. Internal R&D can also behave as an appropriation capacity. For example, internal R&D can improve the complexity of the new product/process or by creating a lead time.
The same scenario applies for the company conducting in-house research, which relies on the public research associations set up after World War 1 in the UK. The research association's primary role is to provide the company with support on technical matters. Therefore, this drives companies to conduct internal R&D with received support from research associations that provide scientific and technical information for the company.
It has been found that there is evidence showing that the ability of the executive management to translate corporate strategy into a sourcing strategy is a must. It is vital for the company to face the challenging business environment. Positive impact will occur once the implementation of the R&D strategy of the organisation is executed through a properly coordinated sourcing strategy. Trends to start commercialising output within an R&D company need to be implemented while developing new capabilities, both should also work concurrently (Brook & Plugge, 2011 ).
Arora and Gambardella (1994) derived two effects from internal know-how. The first effect is that internal know-how provides important aspects in screening available projects. The second effect is they claimed that internal know-how plays a major role in maximising its capability of evaluating external know-how. To conclude, both perspectives create a positive outlook that internal R&D/know-how can do for the betterment of the company.
When internal R&D becomes the company business strategy, this would allow the company to avoid the outflows of important information to other competing companies. This will also prevent innovating companies from gaining reward or even recover the costs of R&D. Benefits can be obtained if companies decide to combine internal and external R&D (Den Hertog & Thurik, 1993) . Therefore, issues pertaining to limited financial resources can be overcome through the wise decision of the top management of the company.
It was determined that lack of skilled personnel would contribute to internal rigidities based on the dynamic of innovation. properly managed organisation are the main ingredients for successful innovation to take place (Galia & Legros, 2004) . In line with the internal R&D element, lack of skilled R&D personnel has a big impact that contributes to the gain of reward resulting from R&D output. Bayona, Marco, and Huerta (2001) , who studied Spanish companies, reported that lack of infrastructure, information technology and innovatory potentials impact negatively on the coefficient reinforcement that move the company away from instigating cooperative relationships. Consequently, lack of infrastructure for R&D is also one of the crucial elements in facilitating internal R&D of a company.
Lack of commitment by top management (Ramanathan, 2008) , excessive top management involvement in process detail (MASTIC, 1998) , delays in making decisions by the management (Berkovitz, 2005) , lack of R&D management know-how (Cassiman, 2005) , lack of proven analytical techniques (Gima & Patterson, 1993) , and inadequate market research (Green, 1996) are other elements that contribute to the implementation of internal R&D of a company.
Intellectual Property Rights
Intellectual property rights is a concept of protecting one's own effort in creating new inventions or products that has long been practised by the world community since 1867. The establishment of the world body that coordinates and becomes the centre of reference for issues pertaining to IPR, namely the WIPO (World Intellectual Property Organisation), shows how deep is the appreciation of the international community toward IP.
The history of patents was promoted by the royal grants from Queen Elizabeth I (1558-1603) when Her Majesty bestowed it for monopoly privileges. This shows that IP was not started by patent inventions. 200 years just about the end of the Queen's reign, it has been mentioned that a patent represents one's legal rights. This legal right awarded to an inventor for the purpose of owning exclusive control over the production and sale of his mechanical or scientific invention. Later on, this continues by demonstrating the evolution of patents from royal prerogative to common-law doctrine (Mossoff, 2001) .
According to the current development in Malaysian industry, it can be concluded that there is still long distance to go in creating the culture and platform to drive innovation. The low level of Malaysian ownership of patents and its low sensitivity toward applying protection of IP speaks of the low level of awareness. Interest among Malaysians and Malaysian-owned companies in creating original products and original designs does not show a positive signal to a healthy environment of IPR.
A point to ponder, IBM which is the top corporate innovator in the world, has more than 40,000 patents in their worldwide portfolio. IBM had 4186 U.S Patents at one time and the number of patents it has almost triple the combined patents of Microsoft, Hewlett-Packard, Oracle, Apple, EMC, Accenture and Google (http://www.ibm.com/news/us/en/ 2009/01/14/e714183t64858z03.html).
The simple reason for companies like IBM to safeguard their new invention or products is the fact that this invention or product would have the ability to become a long term investment for the company or a new source of income for them. The secret behind IP is its function as a measure of a country's or company's ability to create wealth. The creation of wealth is continuous from year to year and covers the protection world-wide. Therefore, it is not weird why most of the patents are controlled by the developed nations. They know the importance and advantages that can be garnered out of it.
For IBM itself, the notion to increased protection of property rights will be reflected on by the improvement in publishing new inventions that will cultivate and produce better infrastructure. This also works hand in hand in order not to claim certain patent rights in open source software, health care, education, environment and software interoperability (http://www.ibm.com/news/us/en/2009/0 1/14/e714183t64858z03.html). Lim (2009) noted that the situation in Malaysia differs from that in the developed countries, because they treat IP merely as a means of protection of their new invention or product. They hardly see IP as a new mechanism for them to create wealth and generate long term return on investment. They are only concerned with ways to gain profit from investment through traditional ways of doing it, such as making money from landed property, manufacturing, and the stock market. This traditional thinking to make money from traditional way should be shifted since the world is facing new challenges especially from the emerging technology and new industries. Table 2 below shows the patent classification granted in the year 2010. As can be seen from this table, the Malaysian overall industry that managed to be granted a patent is dominated by the chemical and metallurgy companies with 28%. The second rank is by performing operations and transporting with 18%, followed by the third place for the human necessities category with 17%. Later on, fourth placing goes to electricity category with 15%, and physics category is ranked fifth with 13%. Mechanical engineering secured sixth position with 6%, while number seven is awarded to fixed constructions with 3% and finally textiles and paper industry is the last category with 1%. It can be concluded that the overall industry had made tremendous efforts to obtain patent recognition. This should not stop here because there is still a long way to go in the current challenging business environment. It should be noted that different elements of IP have different characteristics. It is also important to know which IP element that really gives better protection according to the product that one has. Even companies need to pay some amount of money for the protection; this can be considered a long term investment for the product to give it returns, which one would never know how much those inventions are worth. In Malaysia, there are several types of IP protection including patent, copyright, trademark, layout design of integrated circuit, industrial design, geographical indication, and traditional knowledge. Each IP element has its own characteristics which need to be evaluated to suit the company's business strategy. It is important because it should go parallel with the company's vision and mission.
Operational Performance
Companies operating in different competitive environments may have different performance objectives and that the competitive strategy must fit the specific needs of the company and its customers. Stable environment consists of reutilised operations focused on building efficient and lean operation flows. Their operations are dedicated to functional products with long life cycles and a low degree of innovation, such as in stable consumer goods industries.
Their performance priorities start with cost, followed by delivery and quality. Companies in dynamic environments should focus on agility and market-responsiveness. They enable the production of innovative products with short life cycles, such as in emergent industries with rapid technological change (Da Silveira & Cagliano, 2006 ). Therefore, their major performance objective is flexibility, followed by quality and delivery.
Considering these facts, for assessing the operations performance of organisations, researchers used the following as the major variables (Da Silveira & Cagliano, 2006) : (1) cost; (2) quality; (3) delivery and (4) flexibility. Cost is determined by the scale of economies, capacity utilisation and inventory turnover. Delivery involves performance in lead times and supply reliability. Quality may involve both conformance and performance issues, appearing to suggest that stable operations system is aimed at quality "sustainability" (conformance) levels, which might not be as high as the quality "supremacy" (performance) levels of the system (Da Silveira & Cagliano, 2006) . Cost, quality, delivery/dependability and flexibility have become widely used as indicators of the competitive dimensions of manufacturing. In each market where the company operates, it should identify those criteria that win orders against the competition (Voss, 1995) .
Once the understanding of the operations capabilities of the provider company is achieved, this will enable successful service delivery as per the pre-set performance requirements (quality, speed, flexibility, or cost leadership). It is proved that most world-class operations strive to deliver high performance in all four of these performance requirements, but in any performance-based service contract, this is very hard to quantify and maintain as there are many uncertainties involved (Datta & Roy, 2010) .
Discussion
Companies would be involved in multiple technological trajectories, speeded-up research direction development, and effective external skills performance. At the same time, direct contact with corresponding R&D activities that is done externally can also be utilised. As a result, it will increase effects to the internal R&D performance (Belderbos, Carree, & Lokshin, 2006; Cassiman & Veugelers, 2006) . Even though internal R&D would be able to perform successfully accompanied by external R&D and knowledge sourcing, the empirical literature came out with various interpretations. A few papers that crosschecked internal R&D and external technology sourcing in multiple scenarios concluded that there was no complimentary relationship between the two. Some even suggested that these strategies are substitutes.
Medium and low technology companies apply internal and external R&D as an alternative in their business strategy, but not for high technology companies, as reported by Audretsch, Menkveld, and Thurik (1996) . Meanwhile, according to Fernandez Bagues (2004) , it was observed that there were positive impacts for certain R&D projects which were done in-house and gained support from outsourcing agreement in a pharmaceutical company. It was concluded that "make" and "buy" relationship was a negative relationship.
On the other hand, Blonigen and Taylor (2000) found out that in high technology industries, an inverse relationship occurs between R&D intensity and technology acquisition. In this case, companies may choose between decision strategy to "make" or "buy".
A study on estimation of simultaneous impact of internal R&D and technology purchases on their productivity was done by Basant and Fikkert (1996) .
Companies that merge "make" and "buy" strategies are considered as being innovative, but the implementation of both strategies need to be considered as separate practices (Cassiman & Veugelers, 2006) . A company's patent application would improve greatly when contracting R&D is applied. Its performance will only increase when it is shared together with internal R&D (Beneito, 2006) . This happens when business R&D expenditures are high, based on the results obtained by Griffith, Redding, and van Reenen (2003) who examined productivity growth at the industry level across the panel of Organisation for Economic Cooperation and Development (OECD) countries. This phenomenon is said to be on the minimum level of absorptive capacity that corresponds to business R&D expenditures (Lokshin, Belderbos, & Carree, 2008) .
The proposed framework is as follows:
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Conclusion
The importance of internal R&D can be seen in three major perspectives:
1. Its ability to develop and grow critical human resource, 2. Active involvement in the corporate R&D programme, and 3. Its ability to connect information-wise (Vereecke et al., 2002) .
The three major perspectives above show the degree of strengths that binds together in the internal R&D organisation. This also can be seen as a sign of the relationship that exists between other internal R&D sites alongside the R&D headquarters. However, there are two major limitations existing in this interaction. Firstly, to avoid dispersion and information leakage in the external network linkage by sustaining optimal balance between the two networks in order. Secondly, other R&D sites in the network linkage are under too much supervision by the headquarters (Helble & Chong, 2004) .
To conclude, past literature recommends that absorptive capacity is able to play important roles to make sure that companies make more profit from technological knowledge obtained elsewhere. On the other hand, the literature is not convincing about the linking between internal and external technology sourcing. Therefore, the researchers will explore the two variables by examining the impact of internal and external R&D on operational performance moderated by IPR, particularly in companies that are actively involved in patenting their products or processes in Malaysian manufacturing companies. Further research should be focusing more on the interdependency of internal R&D with other factors, such as external R&D or any other factor in the R&D capability component.
